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(54) CMOS OUTPUT BUFFER CIRCUIT 

(57)Abstract: 

PURPOSE: To prevent a radio wave fault from being 
induced to an external circuit by preventing P and N 
channel MOS transistors in the final step from being 
simultaneously turned on, and reducing a through 
current to flow from the side of a power source to the 
side of a ground. 

CONSTITUTION: When an input signal is turned to 'L\ an 
N channel MOS transistor TR 20 is turned off, an N 
channel MOS FET 18 is turned off, and the voltage of a 
node (b) keeps an 'L' level corresponding to the gate 
capacity of a TR 21 and total capacity 23 of the TR 20 
and a TR 19. On the other hand, the voltage of a node 
(a) is changed into an 'H' level. When the output of an 
element 3 is changed from T L' to 'H' in this case, a TR 14 
is turned off, the node (a) is turned to the 'H' level, the 
TR 18 is turned on at the same time, the capacity 23 
keeping the voltage of the node (b) is charged by a P 
channel MOS FET 19 and the N channel MOS TR 18, 
and the voltage value of the node (b) is turned to the f H' 

later than the node (a). At such a time, a TR 21 is turned on after a TR 17 is first turned off, 
and the a terminal 2 is turned to the V level. Namely, the P and N MOS Tr are not 
simultaneously turned on. 
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(57) [Bfa] 

[BffJ] CMOS h^>^^^^B$Cc^>«<lcb^r 

r«»ffl|BiBK:HKS*-5iLai» J: 9 CcEfcH UcCMO 

[*ftfi£] A^fit^EPJffl 3 n £ N O TyR ?■ 3 t x 1MB 
N O T S'f-OWM ^- L fcQ^CHittS ft* P 

09f£ 2 <Dfflfflm§ 6 . 7 ^afiS L tc C <b £«fM i T 
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i^rni ) AijfJWEntnstiSNOTjSf-i, 

S P * f > *;l/&J:e>'N * * ;l/ J: -J^SCMOSh 

si; ;a x o t £ f t c m o s b ? > ^ x £ <t ©raic-ai* ^ 

[0001] 

[ffiXfc©«ffi#5« CMOS 
OSfflJ^?7rl BoaWMc ltl>. 

[0 0 0 2 ] 

[0 00 3 ] tto^, COCMOSffl^?7 7lJS 

ttA*tt-/- i <£9EPto3ftfcfs--^#s, w>^— £ (no 
T) iStarKKSh, P* + >*/u*sJ:e> , N**>* 

u m^ : F2tcA^Ti-EnJnj$ti/c 
[ooo4imd AaiBT-nc, "H" 

©f3-WEUftl3tifct9^ NOT^3CDUi*« "L" 
l^Obttj;*). P^tWwl/MOS 

[0005] 

SE3R©CMOStt«3^ vV tEHS©*^, H6 (a) «c 
<£ 5 CC, OTxtfAASB^ 1 ^EnfinSJh"2>5&aif3^ 
"L" " H " "H" " L " *^{fcOfct3 

NOT*T-©tti*-/— Fa«, M6 ( b ) 

5fc:&*{C " H " ^6 "L" gfcj* "L" frh ** H " *s 

[0 00 6 ] CCT\ ^{fcififi©2«5V 0 , V b CD^fi 
aWMKBDEtV.o. «ifitl{4£V, 5 £Lfc£^ V 0 - 
V d „-V t( ,, V b = V SS + V t „ ({ML, V tD . V ta !S. 
PM'Nf t>^Jl/MOS h^O^X £©X ;!/ 
Kffiffii-rs. ) £?ti\X. at)S— Ka^, V 0 J: 0 

[0 00 7] U#>£tC, tti^^ - Ka(DVSQE^V n , V 
b ©RSJ<C*5tt^&i % N^*>*;UP^>*Jl,(Dj^ h 
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[0008] Sot, flHsoEssra. cot'^ 

H6 (c) :::>jrrj:5tt*~ S/a— hO 
10 &£ftfc&<DT\ CMOS i^>i>X ^^)irn]H$(C^>t\ 

SS i & 5 i 5 <c b r rXiitHi^^«^*r £ c i cc d: 

/cCMO S MX* v y TlRtlllRTicitFJWi U 
[0010] 

[li^M^T^/c^^mdctm^] Tttb%, * 
*Wi*T*fc*cc. HlK:«"rS*«Sa»I©J:5Cc, « 

20 ^W^I2©P^*>*JUMOS h^V^X^CDy— hi 

T^mi ©$iJSi[plK6, teJ:iyf*2©WIB0|»7*a 
i ^en»n$ n&xfi^t n oTi-f3 ©m*f3-^ 

<tcc J: 134 (b) . (c) (c^f J:^icS^(c^^ 
s v^cDS^^&^iLr^^-i+^ciccj:?;, P^ 

t>^il/MOSh7>^^4, Nf t>*;kMOS h 
5 > ^ 5 *«HIB* (C * ^itm t tj; 6 ft C ^<fc ^ b T U 

J:£CMO Sffl^< v ~y ~? W^?<h^ttvm%*i%> 
NOT^i, N O T**©lti*©-^* - »a U /c 

[0 0 1 1 ] «TKNOT5R7-iCMOS h^>^^<h 

<dz a 5 > y* taste MfA zv&m 1 *z>m2 <o 

40 SlOPft>^JbMOSh7>i/X^i, v X^rJg 
WMOSF7>^^, A*i»?-CC«tt3tifcNO 

T^tcjtDtSflt-racMosttj^iPiffitcfciir, hum 

Sll ©P^^>^oUMOS h^>^X h*8Jr3a 
S2©Pft>*;l/MOS h^>>>X £CD h" u-/>tcs 

[0012] fJi2^2(DP-^+>^JUMOS l>7>^ 

50 iicmreL, 
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[0013] 8ir3£®3©N**>*rt,MOS bv^i>X 
%<DYl"( >&iu«£3* 1 <D P ^ f > * Jl/M OS h ^ > 

x^oy- -Mcjg^^i^c, v— *£3J4op** 
S?4©Pff>*;i/MOS h^v^x^coy h^fj 

h€:iiu'2fi3J2©N^' * >*Jl/MO S b "?>isX&<D b U 

x^coy -*£SSJrr y—htt-raAAa?- 

JflN OTA 1 f CDffl^CCgf^-r^ i^CC, K U J 
[0015] 

[0016181 «±»U/cJ:5 6C7|s:^tcJ:SCMO 
SttJ*'<^7 7@K<D2S*«J5S^:7KL/r*5?), NOT3R 
■¥-3<!:fi»SP*5j:^N^^>*;UMOS h 
4, 5iWc, Cti^QCiMOS h^>>>X£4. 5 

»l*iJ:Cl s »2<0*IIffiIH»6 l 7*i»W6htC»5. H 
2 1* fcWJJtcfc *C MO S HKk< * 7 t @BOJlt*«* 

[ 0 0 1 7 ] H* 1 ttA^Jtt^ (IN), 2 BtHWrtBT 
(OUT) 3t*, NOT5R-¥\ 14, 16, 1 

7. 19(iPf t>^^MOSF7>^^. 15, 1 

8. 20, 2 1ttNf + >*Jl/iMOSF7>^jfr* 
<S 0 C<7)9^ P?t>*«OS h^>S>X£ 1 7*5 
WXft>^;I/MOS h^>^X^2 lOKU-fXJ 
ftMK;Hi*3ST-2«ca.|S$ti-5. P^t>^;HVIOS h 
7>S?X* 16, 170V -X«ftMCC^JSV dd tCfggS 

[0 0 1 8 ] Nt* + >*;HV10S H^>i?X£2 0, 2 

i <o v-wmmicmmv,, icmmz n, p * 

M0Sh7>> ; X^17Oy-h!i v N^t>^>JHViO 
S h t>>>>X£ 1 5©KL-f>fc^Pft>^il/MO 

s h ^>^x£ i 6<d Ku>f >«:ssssns. 

[00191S&, N?t>^;l/MOSh7>^X^2 
lO^'-Mi, P^t>^;lMOSF7>yX^19(7) 
FU-fWo^raf t>^«OS f-^>5yX£2 0(0 

[0020] Pft>^i/MOs h^>^x£ i 6 

- K N?-t>^«OS h?>isX £ 1 5CDy— K 
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Pf t>^«OS b vsisX % 1 9<Dy— h*jJ:t>N 
f t>^MOS h^>5>X£2 0©y— NOT 

f t>t>^MOS h7>yX^ 1 5©7 P* + 

>*;l/MOS h-7>>>X£ 1 4CDV xicS^n&o 
P^i->^Jl/MOS h ^>i?X £ 1 9©V— Xi^N^ * 
>^)l/MOS h^>^X£ 1 8CDV — X*Cfg?3£ti& 0 
Pft>*WOS h ^>>>x £ 1 4 CD K U-f >:*fgtfi 
V..CCff$23*i&. N^tWJl/MOS F7>^^ 1 

10 80Hu-r>«tsaav d- sc«fss*74 0 p**>*;um 

OS b"7>is*% 1 4©y — h £N*f >*JbMOS h 
7>yX^18(D^' htt, NOT^-f-3 0m^FCC^iM 

icm%l2ti& 0 :X(C «±oj;9«c:fljBS$ti-5CMOS 

itl>o P?t>^;bMOSF7>S/^^i 
6«^>, N^t>^Jl/MOS F7>yX^20«t7 

[0 02 1 ]-^ NOT*?-3©BlAtt, "H" 
20 fotft&tc^ NffWJkMOSF7>^$18(i 

?r>, pf t>^;nvios h7>^^i 4(j^7«i 

[0 0 2 2 ] CtiCCjcO, y-Fatt, P^*>*;l<M 
OS h^>^x£ 1 6 tcJ:D "H" (V dd ) <fcft 

ff>^^MOS h ^>>>X£ 1 8(D^U^-il/ Km 
EKWcWTttUfcUiEEffl (V dd -V tn ) -ec 
r, Pf t >^;kMOS F7>^X^ 1 9^t>L, y 
KbOtBEEfltt* (V dd -V tn ) <h&6. 
30 [0 0 2 3 ] CtKCig. P^t>^MVIOSh7>^ 
X£ 17iJt7, Nft>WMOSh7>^^21 

-sja«Hft£ 0 C©tt»*>6, A*Q#^H3 (a) tci* 
TJ:9^ "L" ^6 "H" u-^^^fbu/cti^ccoii 
rsftwr^. \Jji3m>* "H" u^;b<h^<b<b. p^ + 

[ 0 0 2 4 ] CCDi Pft>^ibMOSh7>y^ 
^ 1 4:*NOT^T3<Dffl^ "1/ l"<)l<trj;Z > gT 
^"7tfc«<O**r*0. / - FaOlEtt Kate 
40 ftS«Pft>*MOS h^>^X^? 1 7 CD? b 
Sjft, P^t>^MOSF7>^j?16, N^^> 
*;bMOS h7>^X$ 1 5<Df£«r#m<D^gt^m2 2 

[0 0 2 5 ]— J— Kb<Dt8J£!£. N^i->^;UM 
OS h^>^X^ 1 8 7&\ NOTvfrf 3(7)ffi^ "L" 

ZtffiMtlCji'O l/3V dd ) . 
50 [0 0 2 6] C<D'&. NOTSt30ttl^ "H" 
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Mvh "L" l>*o\s^£itt %>t. Nft>^wl/MOS 
h^^X^U^^l. y — KbO'cuK** "L" U 
^;U(V 56 ) £fc&<L[«]8#<C, Pft>^Jl/MOSh7 
1 4#*>«S8<!:tt9, Fa©G2QE*St» 
l>Tl>£Sft2 2£N^>*n'MOS h^>>^X^ l 
5, P^t>*MOS h5>i^X£ 1 4!Cj:9SScG2 
U Fa©'iSEWa^— KbJ:022< "L" 

[ 0 0 2 7 3 C©i*©t3F5U^^i, XOT^^3CD 
ttl/jteJ:t^P**>*Jl/MOS h?>^5» 1 

V tp > <fcfc5. C©<S-S. Nft>^MMOSh7>^ 
X*2 1 ;WfctC*:7Lf£<D^ P^t>WMOSh7 
>^^17W>b, HJAffiFF^tS. "H M U-OVt 
U2>„ &tc, A^fu-v^ "H w L"<jI/*»6 "L" 

[0028]A*S^V KJl/i^SiNft> 
*Jl/MOS b?>zs*52 0 NOT 

t>*^MOS f-7>^^ 1 8»*7t»B(D3:£-C> 

FbcDfEGEffifri, Nft>^MOSF7>^^ 
2 1(7)y-hfl, N^t^;l/MOSh7>i>X^2 
0, P?t>toVM0S h^>^X^ 1 9<Di£$mM<D 
6ffHlP*2 3K:j:0 "L" ix-c;u*«^*. 
[0 02 9]—*, ^—Fa(DfSBE«P^f>*^MO 

MOS h^>^X^ 1 6&*yWm±%:Z><DV, y— F 
a(Di8QE0!(2 "H" U^Jl^gEffc-r* C^aEfi«, F 5 
>^X^^Jfifit<b#x.€><bffifiil:btC<fc 0 V dd -1/3V 

dd ) o 

[0 0 3 0] C<£>f£, NOT5R-T-C0tU^*i "L" U^Ol 
^6 ** H " u-c;l/-v^ftT P^t>*;bMOS h 
5>^X£ 1 4»2f7f^£tt*) t -/—Fa 5* "H" U 
^ib <V dd ) iftSiHIJIC, K'^t^oI/MOS h7 
>^^18*i*>tt«ift0, K b ©tBHE*aBS 
ltl^tMl:2 3^ 4 + >*il/MOS h^>^X£ 
19, t>^Jl/MOSh7>^^l 8(lJ:53^ 
0, -/-Fb©t8DE4Rtty-Fa<fc0a< "H" 

[0 0 3 1] C©iS<DBEl/<JUttNOT3i?- 3<0tH 
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# ^Kit^ N^t>^H!OS F7>yX^ 1 8 OX U 
C<D£§JH, Pf t>^JbMOSF7>yX^l 7 

[0032] Zftb<D'iKM&^Ltz<Dfr[$3 (a)- 

(d) r&o. «teiwasionmcfci»r4i»a*« 

(DP^t>^;l/MOSh7>yX^l7 t N?-^>*;u 
MOS h^>^X22 lrt>iaE$lc*>^£ J: 
10 5KjPpr&. ahiCfcl^, MOSF7yi/X$14, 
15. 1 B 1 ©WSMS56 HMl, MOSF7> 
£ 1 8 . 19, 20 :*£T2 ©BKSIIIB& 7 £t$J#*T 

[0 0 3 3 ] 

[«9J(0Sai*] fi£oT. J^±^L//c<fc^CC, -waste 
J:*U*. £i«*SOP*JJ:6 % 'N^r>^^MOS b^>i/ 

=9. £H#^r^*fe-r&*- f, r>#— > 
20 F*»i2.* cne>±*ii«Hi^©tfi«»*©a* 

[[11 ] *^tc^ecMOSUi*l^^7T[El3SCD— H 
[12] *^{cj: I, CMO S ffl/j^' y 7 7 iSS©- m 

30 [H4] 19 KO^fiScDfM^^T^/c^CD^-r S >^ 

* + — F. 

[H5] S£*OCMO S U*^ y 7 7 iR%*ta„ 

ho 

l-A^aa-?-. 2-tttfjffliF-, 3-NOTI 

-f\ 4, 5-CMOSh7>^^, 14, 1 

6, 17, lg-Pfty^J^MOSh^y^^, 1 
5, 18, 20, 2 1 •••N^>*;bMOS h^>^X 
40 2 2, 2 3-ff»8?rt (y- -FS«+Jtl«gflt) . 
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3: NOT 
4,5:CM0S 
14,16,17,19= P?t>*AMOSh5>J>7^ 

t5, 18,20,21 N *-v>*ji,mos K^i;** 
22, 23 : 3»Sft ( K«s + ttii8* > 
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